Pyogranulomatous encephalitis associated with an unidentified Sarcocystis neurona-like organism in a horse
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Equine protozoal myelocephalitis (EPM) is one of the most common neurologic diseases of the horse. 1, 4, 5 Sarcocystis neurona has been found associated with EPM lesions in the central nervous system of horses in the USA. 1 Recently, another protozoan parasite, Neospora caninum, an organism related to Toxoplasma gondii and S. neurona, was found in a horse with EPM-like disease. 6 Here, we describe an unusual case of EPM with severe encephalitis characterized by necrohemorrhagic granulomatous inflammation associated with the presence of an unidentified S. neurona-like organism in the vascular endothelial cells.
A 15-year-old Morgan x Arab mare previously diagnosed with a pituitary adenoma became ataxic and progressively deteriorated over a 4-week period. The horse was presented recumbant to the Oregon State University Veterinary Teaching Hospital. On physical examination, the mare was in poor body condition with long thick curly hair. The body temperature, heart rate, and respiration rate were within normal ranges. The horse could rise but had proprioceptive deficits primarily of the right front leg. Bilateral horizontal nystagmus was present, and the menace reflex was absent. The mare was treated symptomatically but did not respond to the treatment. The differential diagnosis included acute EPM, brain abscess, and rabies. Because of poor prognosis, the owner elected for euthanasia.
Because the mare was presented with central neurologic deficits and was not vaccinated for rabies, the necropsy examination was confined to the brain and the pituitary gland. The pituitary gland was markedly enlarged (approximately 4 x normal) and on cut section was dark red, revealing 2 From the College of Veterinary Medicine, Oregon State University, Corvallis, OR 97331 (Hamir, Gerros), and the Parasite Biology and Epidemiology Laboratory, Livestock and Poultry Sciences Institute, USDA, ARS, BARC-East, Beltsville, MD 20705 (Dubey) .
Received for publication August 19, 1996. small (2-3 mm diameter) fluid-filled cystic cavities near its ventral border. One half of the brain was submitted fresh for fluorescent antibody (FA) testing for rabies, and the other half was fixed in 10% neutral buffered form histopathologic examination. The FA test was negative for rabies.
The fixed brain was cut into 4-mm-wide coronal sections. The cut sections revealed many 1-2-mm-wide irregular foci of hemorrhage, which were more prominent in the thalamus and cerebral cortex. The hemorrhagic foci in the cerebral cortex appeared to be confined to the white matter.
Representative sections of different areas of the brain and the pituitary gland were processed for histology, embedded in paraffin, sectioned at 6 µm, and stained with hematoxylin and eosin (HE) for examination by light microscopy. Selected brain sections were stained by Gömöri's methanamine silver (GMS), periodic acid-Schiff (PAS), and Ziehl-Neelsen (ZN) stains. Blocks of tissues positive for protozoal organisms were recut and stained by immunohistochemical methods using anti-S. neurona serum and anti-S. cruzi serum, as previously described. 1,4 In the brain, lesions were present in all the major areas (cerebrum, cerebellum, brain stem), and although they were generally similar, there was some variation in the severity and extent of the lesions in various areas of the brain. The lesions consisted of randomly distributed multifocal to co- alescing areas of acute hemorrhage and necrosis. Adjacent to the necrotic foci, there were aggregates of inflammatory cells in which neutrophils predominated (Fig. 1) . In the surrounding parenchyma, many multinucleated giant cells were present (Fig. 2) . The inflammatory reaction appeared to be angiocentric, and at many of these sites the walls of the blood vessels showed either segmental or circumferential fibrinoid necrosis and infiltration with neutrophils. Occasionally in the lumina of the affected blood vessels, acute thrombi were seen. Some of the vessels with relatively normal endothelial cells had protozoal organisms (Figs. 3-5 ). Histochemical stains (GMS, PAS, ZN) did not stain the protozoa 3 and did not stain any other pathogenic organisms.
Detailed examination of the tissue sections containing the organisms revealed only protozoal schizonts. The youngest organism was a uninucleate round mass (Fig. 3) . Immature multinucleated schizonts contained up to 26 nuclei (Fig. 4 ). An intraendothelial schizont with merozoites around a welldeveloped residual body is shown in Figure 5 . Merozoites were approximately 5 x 1.5 µm. Immunohistochemical procedures with 1:100 dilution of anti-S. cruzi serum and 1:200 dilution of anti-S. neurona serum did not stain the organisms.
The protozoal organisms divided into many merozoites by schizogony (multiple nuclei). Toxoplasma gondii and N. caninum divide into 2 by endodyogeny; thus, T. gandii and N. caninum were eliminated as the causative agents. The organism in this case was considered a Sarcocystis sp. However, the negative results of the immunohistochemical tests indicated that the organism was not S. neurona.
Histopathologically, this case was atypical for several reasons. First, the primary microscopic lesion was vascular (fibrinoid degeneration) and the protozoal organisms were confined to the endothelial cells. In EPM, the S. neurona organisms are typically located either within the inflammatory foci or in the adjacent neuropil. 1,4 However, in 1 pony, the protozoa were seen predominantly in capillaries. 2 Second, the parasite in the present study had a prominant residual body, whereas S. neurona has an indistinct residual body. Third the inflammatory cellular reaction in this mare was atypical as compared with other documented cases of EPM. Besides the presence of vascular lesions and microabscesses, numerous multinucleated giant cells were seen. Although these giant cells have been observed in EPM cases, their presence in large numbers is an uncommon finding and suggests that the mare was infected by an unknown protozoal organism or the presence of the pituitary adenoma produced a microenvironment conducive for the parasite to develop in this unusual vascular location. The pituitary neoplasm may also have had some influence on the character of the microscopic lesions observed in this mare.
